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Strain Imaging

•Localization and identification of damage through 
detailed measurement of strain fields

•Information provided in seconds on demand with 
target accuracies comparable to ultrasound or eddy 
current

•Enabling technologies, multi-axis fiber grating 
strain sensors, improved spectral detection methods, 
processing algorithms
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Strain Imaging Demonstration

•Composite rocket motor filled with inert propellant

•Impacts at 5, 10, 15, and 20 ft-lbs energy

•Fiber arrays in region of damage read out with 
Blue Road Research Strain Imaging system and 
damage location plots shown
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Strain Imaging Bottle Impact Test
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Strain Imaging Bottle Impact Test
Grating Spectra Before Impact
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Strain Imaging Bottle Impact Test
Before Impact
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Strain Imaging Bottle Impact Test
5 ft-lb Impact
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Strain Imaging Bottle Impact Test
5 ft-lb Impact
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Strain Imaging Bottle Impact Test
Grating Spectra After 5 ft-lb Impact
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Strain Imaging Bottle Impact Test
After 5 ft-lb Impact
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Strain Imaging Bottle Impact Test
10 ft-lb Impact



Distribution A:  Approved for Public Release Distribution Unlimited 13

Strain Imaging Bottle Impact Test
Grating Spectra After 10 ft-lb Impact
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Strain Imaging Bottle Impact Test
After 10 ft-lb Impact
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Strain Imaging Bottle Impact Test
15 ft-lb Impact
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Strain Imaging Bottle Impact Test
Grating Spectra After 15 ft-lb Impact
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Strain Imaging Bottle Impact Test
After 15 ft-lb Impact
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Strain Imaging Bottle Impact Test
20 ft-lb Impact
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Strain Imaging Bottle Impact Test
Grating Spectra After 20 ft-lb Impact
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Strain Imaging Bottle Impact Test
After 20 ft-lb Impact
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Strain Imaging Bottle Impact Test
Damage Area After All Impacts
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Strain Imaging Bottle Impact Test
Damage Area After All Impacts
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Summary

• Multi-axis fiber grating sensors successfully 
used to perform “strain imaging” to locate 
damage

• Multiple impact levels visible

• Damage detected with “strain imaging” that 
could be missed via physical inspection


